Chain lengths for the oxidation of PE and PC exceeded 11 (see Tables-1  and  2) , indicating both PE and PC to be oxidized by a free radical chain mechanism .
The autoxidation of organic substrates proceeds by the following mechanism : 1),7)
initiation :
( 1 )
propagation :
termination : ( 7 ) ( 8 ) where e, kd, kp and k t are the efficiency of chain initiation and rate constants for the decomposition of azo compounds, propagation step and termination step, respectively. The rate of chain initiation was measured by the conventional method'),8),11) using eq. 9 from the induction period (tinh) ( 9 ) 
. 2 Oxidation induced by cupric ion
The oxidations of PE and PC induced by copper ( II ) ion were carried out in 5 mM phosphate buffer (pH 7.4). The oxidation of PE proceeded much faster than that of PC as shown in Fig.-2 . In this system, the oxidation is assumed to be initiated by the radicals formed in the decomposition of hy- The rate of chain initiation in this system (Ri) was calculated from the observed rate of oxidation [R, (obs.)] and the k p/(2 kW/2 value obtained in the previous part of this study using eq. 8. BMP was not used for the determination of Ri because it is expected to be dependent on hydroperoxide concentration as shown in eq. 12. Even when copper (II) ion was not added, considerable rates of oxidations of PE and PC were observed . Therefore, the rate chain initiation in the absence of copper (II) ion (Rio) was calculated similarly using eq. 8. The rate of chain initiation due to the addition of copper (II) ion [Ri (net) ] was calculated by subtraction of Rio from Ri, and then the rate of oxidation ascribed to the addition of copper (II) ion [Rp (net)] was calculated using eq. 8.
When we want to compare the susceptibilities of phospholipids to oxidation induced Table-4 .
Interestingly, the rate of oxidation of PE was much faster than that of PC. Since the oxidizabilities for PE and PC were almost the same as described before, the rate of chain initiation should be accelerated in the oxidation of PE. This may be explained by the formation of a complex between copper ( II ) ion and PE : this complex should increase the copper ( II) ion concentration on the surface of PE micelle and the possibility of interaction of copper ( II ) ion and hydroperoxides which exist in the micelle. In fact, the high complex formation constant for O-phosphorylethanolamine and copper ( II ) ion is reported as 106.61 18) . Plots of the rate of oxidation against the square root of the concentration of copper ( 11 ) ion in the oxidation of PE and PC are shown in Fig.-3 . Good linear correlations observed19) indicate that the rate of oxidation is proportional to the square root of the concentration of copper (II) ) ion in each oxidation, and these results are consistent with the relationships expected from eq. 13. The ratio of the slopes was 5.7, and hence the rate of oxidation per active H of PE is 6.5 (=5.7 x 2.94/2.59) times as large as that of PC. If the difference in the rate of oxidation depends only on the difference in the concentration of copper ( II ) ion on the surface of each micelle, the concentration of cupric ion on the surface of PE micelle is estimated to be more than 40-fold compared with that of PC micelle .
In order to confirm the effect of the nitrogen moieties on the copper ( II ) ion induced oxidations of PE and PC, the oxidation of PC in the presence of 14:0 PE, PC, or 0 -phosphorylethanolamine was carried out (Fig.-4) .
The addition of 14:0 PE accelerat - The data of the formation of conjugated diene of 0.31 mM PC were corrected for difference in the number of bisallylic hydrogens . ed the copper (II) ) ion-induced oxidation of PC, whereas the addition of 14:0 PC did not . Furthermore the addition of O-phosphorylethanolamine suppressed the oxidation , suggesting that the effective concentration of cupric ion for the decomposition of hydroperoxides would be reduced due to the formation of O-phosphorylethanolamine -copper ( II ) ion complex .
In summary, the azo compound -initiated oxidation of PE and PC in Tween 20 micelles follows the usual kinetic rate law and no effect of nitrogen moieties on the rate of oxidation was observed, suggesting that PE and PC have the same oxidizability if the content of bisallylic hydrogens is the same . On the other hand, large difference in chain initiation was suggested in copper ( II ) ioninduced oxidations of PE and PC probably because of the interaction of PE and copper
